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4.1.3 Characteristics'of weather condition in Pehran
Based' on the statistics of the observation data obtained through the field survey and

existing data, the characteristics of weather condition are summarized as follows.

@ ‘The wind at Aglidasi&eh is considerably affected by the northern mountains. In
“the daytime, deep and somewhat strong sdizthwestérlies go up the mountain slope. On the
contrary, the wind Sjstem in the night-tinte is characterized by the shallow (~100m) cold air
“drainage down the slopé as the northeasterlies, and above the flow, easterlies or westerlies
blow pérallel to the mmii_ltains. " Generally, the wind ié nbt strong except southwesterlies in

~the daytime. The vertical profile of the mean wind speed at this site is unique for its

stratified structure. The wind is very weak in the éurfacé boundary layer any time in a 'day._

Above the layer, the wind speed increases rapidly with height up to 50m. Above 50m, the

wind speed is almost constant regardless of height, su'gg_estili'g:'thé' air iz well mixed by

l 'conv'ection.t.ransporting'the momcntuiuj vertically. “This typical structure of wind speed well

" corresponds to the temperat._u_ré profile.

On the other hand, in the light of the comparison betveen the statistics and proﬁlcsiof

wind based on the existing data at Mechvrabad an_d' the field survey data at Aghdasiych, the.

considerable differénces are: recognized in the wind system at the surface level and in the

upper layer depénding on the observation site.  As mentioned ébove, wind at Aghdasiych is

distinguished by its diurnal change of local circulation which is supposed to be the so-calted

‘mountain anid valley wind'.  While at Mehrabad, westerly is prevailing' at the surface level

and the upper layer in all seasons except summer when the southeasterlies are dominant in

“the upper air.  The fact shows the wind system in this region is different from place to pléce

and has local characteristics.

@ 'The surfac‘-t? invérsion_layer abpears évelfy night during the upper air oBservation.j e

The inversion does not de\)_elo;) upward bu_l::b‘ecome:s .intense because of radjatiﬁri cooling.
“The depth of the inversion is suppressed bélmf- l'0.0m,‘ and in some cases, the fnvcrsicn
intensity (the temberat_il_re' differénce between the top and bottom of the layer) exceeds 5C.
~In the upper air, inversion iayer tends to correspbﬁd to the layer where the wind direction

changes.



&

‘3 The depth of the thermal mixing layer in the daytime is estimated at around 1000

~ 1500m. When the southwesterlics prevail deep in the upper layer, ‘the vertical
temperature gradient is almost constant th_rough the layer in question(surface~2000m) and
agrees with the dry adiabatic lapse rate, suggesting that the thermal mixing layer develops

in t‘he air higher than 2000m.

@ The statistics of the atmospheric St"lb]]lty at the surface level show that the classes

‘_ of "strongly stable“ in the night-time and "sttongly unstable" in the daytime are domnmnt

These facts and the vertical temperature gradlent which is equivalent to the dry adiabatic

' lapse 1'ate in the daylime, are consistent ivith the thex_mal convection, which develops in the

daytinie and is supprcssed in the nighttime.



4.2 Quality of ambient air

4.2.1 Existing dala analysis
Existing data of air quality was obtained from AQCC, MOH and MOORIPI).
Among them, only the AQCC data are available for the statistical analysis, because other
data series ave incomplete. “The AQCC moniloring siations (Bazar and Fatémi) are
focated in the center of the cily. Bazar is a commercial 'ama; which is a ﬂourish;
energetic and crowded town.  Usually, the streots are Oongestéd with traffics. ' On the
other hand, the monitoring station %1t-l"alemi' is set up near the major intersection where
the traflic is heavy but flowing smoolhly. There are many buildings along the slreetq
hut the sunoundmg area is more open than Bazar. o
The statislics of the pollutanl coneeniration al each momtormg ‘station are
summarized as. fo]lows hd*:ed on the data obtained through the measurement for one

year ( from O(:tobor 1995 to September 1996).

(1) Annual average cohccnlr.ai.‘io.n of pol!u'{an,ts , _ :

The annual average concentrations of SO2, NO2, NO, NOx, CO, 03 ’lf[ IC, and PM10 |
for the period from October 1995 Lo Septemberr 1996 at Bazar and Fatemi, as well as
national envivonmental standacds of some countries and WIO for comparison, are . |

summarized on the table below.



Table 4.2.1-1 Apnual average concentration of pollutants and environmental standards
B _ :

0. | No | No. {Nox | co | 0s | THC |PMIO

Bazar 63.4] 61.3]  49.9] 1105  7.9] 048] 44 1232

Fatemi a5l 1as| 432 185.2] 9.8 142 - 4.9 101.9

| WiOstandard {1726 — | — e e e

| uSAstandard | 35] — | el — | — | = | — | somo

ﬁermdn’y standard N 57} - _ BD: — - | = | . '1004

_‘Japﬂu'stamlal'd | 20 —.. 20~30) — L — ] = " (50)
notes;

S} unit: S0 NO, NOz NOx, Oy ippb  (The original concentrations in H ghn? are éonverted into the value

in ppb under the condition of 'l'ohrm‘l (.20°C, 8805[’:\)).
CO, THC 1 ppin

.M 10, ughnd -

2) For the U S.A. federal standard, the figure before the stash is the ﬁrst standard and that following’ the slash

is !ha second st_a.ndar&. The first standard is for prou\diilg c_itiz.en’s héalth. * The second

P ‘:landard is for proteclmg citizen's publ:c welfare (fauna. ftera, ptopert:cs ete).

. -3) The Japan standard in PM10 eolumn is for SPM suspended partuu]nte malter), Hoth PMI0

and SPM de<|gnate the particlesin the air, of which d;ameter is less than 102, However, the exclusion
method of the large parhcles {(>i0u m) isdifferent. ‘Asa result of that dilfererice, PM190 includes some
particles somewhat Iarger than 10 i m bul SPM never does.

4H "_Jgpén does not establish the annual standard.  The figures in the table are provided only for reference.

"l he ammal fwerage of pollutant mncentratmn al these stations shows thal the

concentrahons of polluhnls conc::dercd t0 ongmate mamly in mobite sources (NO, €O,

THC) ave larger at Fatemi, while thoqo of SOy, Os and PMlO are latgor at Bazar.

‘The SOz concenlration at Fatemi is 35.4 pph that exceeds the U.S.A. standard and

also 1.4 times as large as the WHO and Japan standards. Thé air sampled at Bazar is



pollated by SOz more seriously. The value of 63.4 ppb is over the Germany standards,
“and {wice of the U.S.A.Iand three imes of WHO and Japan standards. The NO:
concentrations at both stations are less than the standard of the U.S.A. and Germany
standards, and twice of Japan. .A]so, the concentrations of PM 10 at these stations ave
"muc'h_ higher than any standard.  These facts show ithat air pollution in Tehran is

considerably serious under the present circumstances.

(2) Mon’ihly average concentration of pollutants
The variations of the montlﬂy average concentrations of SOz, NOz, NO, NOx, CO, O,
'l‘l-lC, and PM10 from October 1995 to September 1996 at Bazar and IFatemi are shown in

Fig4.2.1-1(1) - (2).

© 80 | | |
The common féﬁtufe of the variation of the monthly q{;e_rageé of'S()lz"at_Bn;ar and
Fatemi i.S'!l.mt. the co:icentratio_n' 8 high‘ in winter aﬁd reaches the peék ii_l Dc.cembe'r
(69.8 pph at Fatemn, 1012 ppb at'Bazm-j,- aﬁ(l that i.t falls to the minimum in Maich (14.8
ppb at Fatemi, 38.2 pp.b' at Bazar). Am.]', notably, the _‘vnriatiohs al Bazar and Fatemi
have the second peak in April andinJ uly, respeclivély. The C;:incéntratio.ns at Bazar are
higher than those at Fatemi through: i.he:year.“ At Ba'ia_r,._ the COII{.!‘()I.ll.il'{fll—i(.).l.l in"each

month of December, January and July exceeds 80ppb.

@ NO

"The common feature of the vaviation of monthly averages of = NO al Bazar and
Fatemi is that the concentration is relal.ively;high in aulumn and winter and lolw_ mn
spring and summer,  The peak_ is fé_a_ﬁh’ed iﬁ Septémbéf (215.2 ]ilib) and Dc‘ceinli_er (263.8 '
ppb) ai-Fatemi, in .Sc!;.)l.émb‘érl (93.8 p.pb)-éiml November (102.1e15ﬁb) at Bazar. The
concentrations at Fatemi are con'sidefably.highér than those at Bazar through the year.
: Conc:c-.i.’ning esich month, the value at Falemi is alnosl twice as high as the value at

Bazar.



@ NO: _

‘I'ne common feature of the variation of the monl_hly averages of NO: at Bazar and
Patemi is that the conecentration is velatively high in winter ﬁnd low in early sﬁmnmr, hul
that the annual range is narrow compared with NO. The conceﬁli‘ation varies in th(}.:
vange of 25 70 ppb at Fatemi and 40 - 65 ppb al Bazar. ".l‘_h.gr'e:is no pariicuim‘_
dilference between these stations except the COncen_tration' at Patemi has the second pé’ak

in April.

@ Co
The cmmonlratmn at’ both stalions is- almost comt'mt throubh the ymr but, is
slightly higher in summer, V‘l!ues over 10 ppm is obser ved in Augu«.t al Bazar, and in

July - Novembm at ¥ ‘l!l?l'l‘ll ’l‘here is no par{mum difference bel,woen these stations.

® Os
The Qs coneentration at Fatemi shows a curve very different from one al Bazar,
while  the vélucs - are’ considerably lower. Rep'orle'dl-y, “the instrument for Os
'measurmnem at FFalemi had a trouble in the qamplm;, tube and m‘mlfold which is the
parl where the samplmg line branches off.  The measurement of Os is considered to have
been dmunhed by the deposit of other pollutants on the inside surface of these tubes. Os
is an active gas lhat rcadlly reacls with other substances so thal the neasured
conce.ut.mt.ion might be less than the veal value because of the loss as a result of the
chemical reaction of O3, Unfortunately, it is not known when the influence of the deposit
on the Qs measurcment exoc-eded the negligible level.  For this reason, heveafter,
descnphon and comments on the Os concentration will be made only for Bazar,
' 'l‘he concontr'ltmn at B"i?ﬁl‘ is lugh in summer and low in winter, and reaches the
:mdxnnum in July (39 rpb). . T he comonhatmn nfzeq :ﬂnuplly in May and rentains high
until August (niorc-. than 30 ppb). - JLis mferr'ed that photoch_en_ncal reaclion is the cause

‘of the high O3 concentration in summer.
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 ® 'THC (Total hydrocarbon)
he concentrations at BBazar and Fatemi vary similarly and are almost constant (4 -
5 ppm) through the year except in late summer when the concentration'is a little higher

* (around 7 ppm).

- @ PM1O

'l he common fe‘ltule of the monthly averagoc: of PMIO at Bazar and IFatemiis thal
the concontl ation is high in autumn arnd low in spring.- The maximum valug is ob%elved :
in September at both stations (ovel 160/ glm"‘) and lhe wminimum in Mareh (82.1 glm3
al Bazar) or in April (4.6 st g/m3 at Patemi).” The concentrations al Bazar are lng,hen
than those at Fatemi almost through the year and the difference between the stations is

" large in summer.,

- Generally qpmkmg the conoontml ions of the pollutdnts exccpt Os {end to increase
and reach the maximum in cool scasons. The monlhly 'werages of the.se polluhnt
concentrations depend on not onl.y‘ éﬁmlinons_ of source activities and nimosphonc
slability but also coasonalzchangos in the prevailing wind. ]L is qug,gostod that the cool
season h"l“! favorable background for high concentration 'lppo'nance concemmg ‘source
aclivitics, transportation and diffusion of poliutants.

0: shows a high concentration in summer, Apparenllyi ‘va_rial‘i'onfof the Os
concentration highly depends on the strength of the sunshine rather t}ian_atmospheric

conditions.

) Diurnal variations of potlutant conconlratlon
Diwrnal variations ot thé concentralion ol‘polluhnlq (&O: NOg, NO CO 0, 'E‘l IC
and PM10) at Bazar and Fatemi in tx:-rms of monthly wemges fon evony hom 'u'e qlmwn: _':
in Fig.4.3.1-2(1) - @). All lhe monihs are g,rou]md into the 4 seasons [Qprmg (March,
April, May), summnier (June, July, Augusl), autumn {Sepl@.mbm, {Jcloher, November) and |
winl_oa;- _(Decembeﬁr, January, l?ebrtlary)]. The diagrams are shown for each season..

'Atl.en_tion should'be paid to the autumn dala, of which the September data ave not in
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sequence with the following months because the measurement, started in Qctober 1995

and ended in September 1996.

RORNS

a. Bazar

In spring and winter, the seasonal averaged curve is characterized by one peak al

- avound 9:00 i the morning. ' On the other hand, in summer and’ autumn, diwrnal

variation shows the half day perm{hcnty two peaks are observed at ‘nouml 9:00 in Lhe

Cmorning and 22:00 in the night. The dmrnal range is the widest in wmlel (70 110 ppb)

and the narrowest in spring (40 - GO ppb) ' The month wilh tho highest concentralion is

: l)ecombex The Decomber curve maintains a high - level concentration with  the

maximum (about 13(} pph) in lho mormng and the minimum (about 80 ppb) in tho-

' afternoon. - On the other hand, spung months stay low bolow GO ppb.

b. FFatemi
‘It 1s hard to say that the seasonal averaged curves at Falemi are similar to the
cmves at Bamr Tn spring and summer, the dinraal change is insignificant throughout
the da_y.and the concentration remains low below 40 pph. In antumn and winder, the
commdn characteristic is that the diurnal ¢hange shows a distinct peak in the morning.

High level concentrations ate observed in November and December. ~ The diurnal range

'is‘d{)'% 90 ppb in November and 50 - 110 ppb in December.

@ NO

 a. Bazar
Ihe common feature of the diurna! ariatimi in terms of all the seasonal average is
the distinct hal(‘-day periodiéi[y. : 'l‘hese curves are clmractem:ed by two sharp peaks

appearing at around 9:00 and 22 00 In spring and swmmer, the concenhahon i

“velatively low.  The diurnal range is qbout 20 - 80 pphin qpamg arid about 10 - 12.a pph in

summer. The autumn curve has a significantly wide amplitude. ~ The concentration

vises to the first peak (160 pph) in the morning and falls down to the bottom(about 10 ;ipbj



n the ‘afterncon, then recovers rapidly and reaches the maximum(250 ppb) in the late
“evening. ‘The winter curve is moderate compared to the antumn curve, changing in the

range of 20 - 140 ppb.

b: Fatemi
‘The diurnal variation of the séasohal average at Falemi as wéll as at Bazar shows

iwo peaks in a {Iaf.' The peak value of ‘coneentration appears almosl éimultaneously

‘with Bazar, but the peak values and divrnal range are much larger. In spring and

Winler, the feature of the diurnal change is similar but is amﬁliﬁed in comparison with
‘the change al Bazar. In summer and aulumn, such foahnms mentioned above are the
same, except the concentrations fluctuate violently. | Especially, the monthly averaged
curves of August, September and November have the maximum over 350 ppb.  Among

“them, the September curve deserves altention becﬁﬁse of ils maximum bvér 400 ppb and

2 2 howr phase shift in diurnal variation in comparison with the other months.

@ NO:
‘a. Bazar o
In’ sl)rihg and. summer, the peak of the seisonal averagé(l (ili.urnal :c:hang‘o. is
observed in the eycle of a ha_lf-day, in the morning and in the =l_al.c-. e\'.'feni:h_g; Compai'cd to -
NO, the diurnal range is narrow, 30 - GD ppb in spring and 20 : 65 ppb }';1 sammer. I
autumn and winter, the peal{ in the ﬁmrﬁing remains distinet, bu£ the s.econ.d peak in the
late evening is hardly recognized. The diurnal vange is 30 - 70 ppb in autumn and 55 -

80 ppb in wintler.

b. Fatemi 4 :

[t is difficalt 1o find the common features of the diwrnal ¢hanges'o=f the seasonal
averages aL Bazar and’ Fatemi.  Furthermore, .l'ho. difference in' the shape of
concentration cin;‘ve among the months is notably bigger than the curves at Bazar. In
winter,” the diuraal curve is almost flat around 50 ppb. - In the other scasons, the..

minimum is observed in the early morning and the curve geis flat in the afterncon. The:

4--16



diurnal range is 25 - 50 ppb in spring, 10 - 50 ppb in summer and 40 - 60 pph in antunn.

@ CO

a. Bazar

In qprmg and wmter the qc‘moml averaged concentr'itlon vavies n a small range

and remains 10w, 3 - 12 ppmin spring and 3- 9 ppm in winter;: In summer and autumn

the curves have (wo pmks in the morning and in the hte evening as the curves of ‘%Oz,

NO and NO: do, and the maximum is reached at 22 00 -23: 00. The duu nal 1ange s 4 -

25 ppm in summer and 3 - 18 ppm in autumn,

L. Falemi

The diurnal change of cach 'seasonal averaged concenlra_tion throughout the year

'oxcept 'mtumn is <=|mlhl bo the correspondmg curves at Bazar. In autumn, the variation

is qmula: to that of B‘l?"ﬁ’ bnt the -amplltude is rather greater,

® Os
‘a. B'war
Unlike other po]lutqnts. dumnl changes of the seasonal averaged Os in all the

seasons ha’ve one oulst_anding'p'eak at around 14:00 - 15:00, but at 16:00 - 17:00 in

swmmer.  Common to all the seasons, Os iereases suddenly afler around 9:00 until it
~reaches its maximum in the afternoon, and dvops dowi in the evening, Seasonal

' difference of the minimum coht:enti*alion is insignificant (around 10 ppb).  On the other

hflml the maxlmum value changes considerably depending on the season; that is

| '_ summol h(lS the exlrcmely high Tevel maximum conconlrahou (about 80 pph) but the
. winter mamnum lns Dnly less than lmlfo['t'n'it (about 30;)1)[)) I’liotochemical reactions’

i the daylime is supposed to be a cause of these diwrnal variations.

b. Fatemi
he pattern of diurnal variation at Fatemi in mch ‘season 18 «.umlfn to the

corresponding one at Bazar, while the minimum concentration is as high as that of Bazar..



It shonhi be noted, however, that its amplitude is considerably smaller than that of Bazar

through the year, while the maximum in summer is as high as the winter minimumn,

- The fact is inconsistent with seasonal changes in the concentration al Bazar.

® THC (Potal hydrocarbon)

a. Ba/‘n

Dmm*ﬂ vaml:on of the %eqqonal average in every -season has two peaks in the’

niorning and evmn’ng. bul some of them are not rocogniz'ed easily. The concentration'in

spring and winter varies in a comparalively small vange, 4 - 6 ppm. ~ On the other hand,

in summ_ér and auturmn the second peak is relatively high (7 - 8 ppm), so that the diurnal

range is somewhat greater.. Conceriting the monthly averages, the August concentration -

al night is éx_lr’em_e]y high.

b, Fatemi
‘The varialion pattern in ovmy season is dImosL the same wﬂh Bdldl‘ except that
the variations in summer and aulumn are ch'n acterized by the mormng peak that can be

identificd more easily and the higher concentration of the mght peak.

@ PMI10Q
a. Bazar
Diurnal varialion of the seasonal average in every season has two peaks, but the

peak appearing time varies depending on the season or month. The spring -aﬁd su'mmer

ciwves secem somewhal random becauqo of the wide swmg in- t'\pnl May 'md August R

'he peak value' oxceedmg 200 u g/m?3 nppefu*s in the mght of summer an(l aulumn, and

peak avound 1801 g/m? zlppe._nrs in _the morning of winter and spring.
b. Fatemi

The patlern of the diuenal variation in each season is similar to that of Bazar. The

conicentration, however, is lower as a whole and the curves are smoother,
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In the diurnal variations based on the annual averages, llm'chm'ziclm'i'slics'comhmn
to all pollutants but Oz are lhﬁt they have two p’enks a day, at around 9:00 in the morning
and 22:00 in the late evening. Especially, the concentrations of NO, CO and PM10 are
clearly periodical. Al, both stations, the daily maxinwm value is twice as large as tlm
mirinim,, Comp‘ned to B’lZ{ll‘ dmrnal clmngo of these pollutants .lt Fdloml lma
Lomplote C}C[OS ‘md has (hslmct two peaks, a wuler divenal range aml i Ing,hel

concentration.  'these: polluhnts are conqulered to “originate " in ha{hc‘: “The

‘combination of 'trafﬁc volume aud staljility in the swrface boundary layer is'thought to

control the pdllutantq concentrations. ' Consequently, two poaks in the morning aml in .

the late evenmg is thought o be caused by both mcteased traflic in mqh hmu s, and the

slable layer near the Slll‘f‘lC(‘ provulmg comhhom favorable for stagnation ol polluldnh
On the- other hand 03 Jhas only one comp:cuous peak in the afternoon;

l’hotochemmal oxuhnt is pmduced by photochomml reactions caused by solar ultmwolot

i;‘r_ad_iat.ing against mtro‘ge.n ‘dioxide and hydrocarbon. It lherefoxo suggoqh {hat the

photochemical reaction brings about'the high concentration of Oz in the aflernoon.

-(4) 'T'he 7-day variation of pollutants concentration

Variations of wxldezltrat._ioh .of pollutants (802, NO2, NO, CO, O3, 'THC and PM10) at

Bazar and Fatemi based on the monthly averages for every day of the week are shown in

' Fig.4.2.1-3(1) - (10).. I"viday is a holiday, and Thursday is a hall-holiday in’ Iran.

Becanse activilies of pollutant sources depend on the day of the week, the pollutant

concentralion is expected to regularly vary in a week.

()} 802

'1‘}1e mmmmm concenlrallon onl rld'\y is mcog,m?ed only in autumn at both stations.

"Lspccmlly, the November curve shows ihe cvxdont droppmg ‘down of concentration on

“Triday.  On the other h'md there is no p'\rhcuhr var:atlon in a week in spring and

summer when the curves dre almost flat through a week In wmlm the minimum is

seen on Wednesday al both stations.
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@ NO
Deerease in concentration on Friday is seen in autumn curves at both stations, and
in summer and winter only at Patemi.  The Friday drop of the concentration is Lypical in

August and November at Fatemi. -

@ NO: |
The 7 day varmhom of cach season at Ba/ar and Fatemi are similar to each ‘other.

In anmg and. wmlm the concontraht)n is dlmoqt constant.’ ’lhe variations in summer

Cand anlumn are 1100 near ly constant, but the minimumi on Friday can harvdly be

~ recognized.

@ Co

CO varialions show the'mosi typiczd patlern depe’nding on llie day of the week. All
of the seaeonal avoragod curves al hoth stations” re(lch the niinimum on F mhy In
mrtlculnr it is marked that concentrations in August 'md October at bolh stalions drop

down on Friday and recover on Sntur(lay.

® 03
Os vaviations do nol scem to depend on the day of the week, as all the seasonal
averaged curves are flal. ‘There are no particalar fluctuations in these curves except in

autumn at Bazar that (alls to the minimum on Friday.

® THC (l'otal hydrocarbon
Y
Al of the features ave similar to NO2. i spring and winter, the concentration is
almost eonstant.: The concéntrations in ‘summer and autumn are also nearly constant,

bui the minimuwn on Friday is recognizable.

@ PPM10
In summer and autumn, the curves are characlerized by a diep en Friday and

recovery on Satuwday.  Especially, the summer months at Bazar have the typical curves.



On the other hand, the spring curve at Bazar has the quite different feature compared to
the other seasons, as its peak is reached on Wednesday, while the spring curve at Falemi

is fal. In wintey, the peak day is Thursday al Fatemi and Saturday at Bazar.

On tho basis of the annu'ﬂ averaged value for each day of the week, the variation .
range is very narrow, 56 that it is riol casy Lo ldonhfy tho var ldllOl'l patlet n. Drop of the _
" concentration on Friday is recognized in the vqnatlonq of CO and PM10 at both stations,
and NO at Fatemi aud TIHC at Bazar, all ofwlnch aro emitled from traffics. This I'oatyre _
' suggeqtq that the traflic volume I8 contnbutmg to the concenlrallon ch.mbo On the

other halid the concentrations of SOz NO:z and Oz are not conslde_rcd to have élose :
relation wnth the day ol'the week.

chm ding Qe.lqon'll ﬂvoragod values, the summer and antumn curves p'n ticular ly'
' Qh{)w the weekly cycle w1th the minimum on l' riday.

Poliulant source aciwmos are suppoqed to havo a kmd of periodic reguhrlty hased
“on tho d'ly of the week Such a peviodic clmnge is expected {0 influence vaviation of the
' pollut‘mtq concenlrahon The dmly concenlration, however is affected by not only
"1ctw1t|o<= of sources l)ut also atmosphen ic conditions; so that the statistics based on the
: short perlod data do not necessar 11y_show the 7 day cycle. A larger nwmber of data would

be needed for such an analysis.



- 4.2.2 Meteorological aspects on air pollution in Tehran

(1) Influence of wind direction on pollutants concentration
ig.4.2.4-1(1) - (2) shows the relationships hetween pollatant concentratlions and wind
direction atl Bazar and Fatemi hased on the meonthly averages. The concentrations of SO,
NO: and PM10 do ﬁot scein lo depend on wind direction. On the other hand, the maximum
NO concenlratioﬁ corfes_pcnds ib’ northwesterlies at:lfdlh stalions, and comparatively high

concentration is observed when the northerlics (WNW - ENE) ave blowing.  Such a feature is

very typical in aimimn “The concentrations of CO and THC t.e'nd to be high only at Falemi

‘under the northwesterllcs (WNW NNW) and northeasterlies (N]' ). ' Especially, it is noted
“that these concc-ntrahons in autumn at Fatemi have a much higher peak umlcr the
northwestorhec: than in the othel SCASONS. |
Rehtlonq}nps between 03 and wind (hrechon arg oppoml,e to those of NO CO and TIIC.
.'l‘he conco'ntrahon reaches a ‘high value when southerhes (- WSW) blow. 'the Os
concentmtlon under the southerlies vanes wncloly dependmg on the season especmily al B'i!ﬂr.
‘The Os concentration in summer is c-xceptmmlly higher and lhfxt in. wmter is lowor than in
the other seasons, suggesting that solar radiation is more mﬂuenl‘lal for the Os concentration

than wind divection,

) Influence of wind speed on pollutants concentration
Iig.4.2.4-2(1) - (2) shows the relationships between the pollutant concentrations .a'n.d
wind speed at Bazar and Fatemi based on the monthly averages. The concentrations of all
pollutants but Qs and PM10 at both stations are inversely correlated to the wind spécd. _
Especially, the concentration is redu.ced remarkably with increése'iili'_tlm wiljtl 'speed n
aufumn and winter. These facts explain that the strong wiﬁd cdit'_(u'ibtliés_'lo_diﬂ‘u'sitm mld :
transportation of pollutants,  and that :breezy conditions are favorable to the high
concentration. | | - -
~ Notably, the concentrations (’:ll, Fatemi gei to the maximum when the wind specd is 2mfs,
: z_uﬁl is 'relatively'lo'w iv_hen the wind spcéd ié less than 2m/s.  This fcature can nol be SC_en al

Bazar. It is considered that the lrallic as the poliutant source through the road nearby
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Fatemi is light at night particulacly whent the at nloéphex‘e near the gronnd surface becomes
stable and winds calm down. |

“In contrast to these pollutants, the Os concentration im_:reascs in proportion to the {éiud _
speed. Pholochemical reactions producing Oa occur under the condition of high temperature
and strong solar radiation.  Active atmospheric lurbulence a.n.d conveetion develop under the
same condition with thé dbove, so thal increase in the Os COl’lCO._lilt:!‘{_ltiOll‘ and wind speed is.
corresponding each other, _ _ - _

"The concentration of PM10 reduces with the increase in the wind speed up to 4 - 5 n'n:fs.
If the wind is strdnger‘than: this critevia, increase in i_he wind speed is fqll.owr:.‘.(l by the
increased concentration. Tt is supposed that pm't.icle.s'originaled i.n the na lﬁuﬁnl_sourc_e such
as soil will mcrease when the wind is stroniger than s m/s. |

Diuriral vmlalmnq of the wmd speed at Buar and i 'lloml in each month are qhown in

.1‘15 4.2.4-3. AL I«ate:m the wind speml is comparalwoly lavge in the dayhme (mmmtl 2mfs)
and small in the night-l‘lme (less than 1m/s). e divrnal range of the wind gpeed is Jarge in

" spring and small in winter. Such a diurnal change in the wind speed is considered to be due

to llevelopnmnt of thé thermal convection in the daytime and stabilization of the surface

'boundfny layer in the night-lime. On the othér hand; the wind speed al Bazar remains

‘below lmJ’s almost lhmugh the year, perhaps because the station al Bazar is surrounded by

buildings. The difference in the wind.speed between the two stations seems {0 somewhat

: _aﬂ_‘(}ct the “conicentrations, explaining -the local charvacteristics in the diurnal range- of

concentrations ; Fatemi tends to show & wider range.
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4.2.3 Analysis of field survey

- (1) Simplified and Additional measurements of pollutants

1) CO

~ The CO concentration data are shown in Tables 4. 2 3.1(1) - (10); i.e. ’l‘ables 4.2. 3-1(1)'-
(4) show the data for each day (—-nm} of the autumn measurement Tables 4.2.3- 1(6) shows
the average data for each sampling point for the antumn measurement; and Tables 4. 2 3-1(6) |

- (9 and (10) show those for the winter measuremen,t.. ln theses tables, the niark of “*” on -

" the data denotes that there was some error or mistake in the measurement. Most of these

errors were caused by the delay of the starting time and time of sampling, and wete seen in -
Avitunin-Run 0 i.e. on .the rehearsal day. The ‘number of eueh errors, however, decreased
obvmusly from the next run. Diurnal variation of the Co :concentration at each -
measurement point is shown in Fig. 4.2.3-1(1) - (10) as well as Table 4.2.3-1. 'The ﬁ'gur'es of

samplmg pomts are arranged to make them couespnnd to the location of actual samplmg

. pomts._ In genetal the concentratlons at the.sampling points No. 1, 2, 4 and 6 in the
 downtown area of the ce_ntral part of MOT are h)gher ‘than those in the other parts of the city,

\vhile the concentrations at the siburban points such as No. 9 and 12 are lower.

At 't‘ne MOT goverililleilt office bll_i.ldi.l_]g, vertical measurement of CO up to 50 m height

‘at mtervals of 10 m was carned out. In both measurement periods, the variation pattern of
:concenhatmn at e'mh height is very sumlar but its range becomes smaller as the height

‘increases.

“Table 4.2.3-2 shows the average concentration of all surface sampling points, i.e. No. 1 -

12 and 132, for each measutement day, so that the differences in the CO concentration by the

' day of the week and by season become clear, on the assumptions that each point represents

its’ surroundmgs and that the averages of data at these surface pomts can be regarded as

‘representing the concentrat:on in most parts of MOT. - Peint No. 132 was chosen instead of

No. 131 for’ ‘the calculatlon of the average surface concentratlon because the HC samplmg
poiat of the MOT government office building was No. 132, Fig. 4.2.3:2 shows the diurnal
variation of the CO concentration based on the average ';ralue mentiqiled above.

In general, the daytime concentrations in both seasons are similar, around 2 ppm.  The

differences in the diurnal variation between these periods are observed in the morning and



late evening. In autumn, the variation cur;fe has two peaks, one in the morning and the
other in the late evening, and the concentrations at both peaks are similar, about 6 ppm. In
winter, the peak around 4 ppm appears in the morning as well as in autumn, but the peak of
the late evening is not obvious. Probably, these differences can be explained to some extent
by the difference of meteorological conditions during the measwrement.  Compared to
auntumn, wind near.the surface is slightly stronger and surface inversion is not so intense in
winter, so that pollutant trapping at the bottom of the atmosphere is not tight in the late
evening. | |
" Diurnal variation shows the £y]jical difference in the concentration depending ozi.the
" day of the week. It is vecognized in both measurement periods that variation on Friday is
dist.inguished from other days by'lack of the mo_ming pea_k. Because Friday is a holiday,
usually_there is no traffic peak in the morning, and traffic volume tends to be aimost @nsta:nt :
--in tile daytime 'alid inc_teasé in the evenin.ég. anseq_uent.l.y, the'\lllfqu_e characteﬁstids .of
"v(;‘u'iat.ion- on Friday .a:re appé_ar to be ’éé;used by con:l.bi:'l_atibn of '_the-" traffic volume and..'
mete’omlogical conditions such_as the formation of surface inversion at nigh‘t as mentioned in
- . : : _ . o
Backgwlmd data of the CO concentratlon are shown in ’I‘able 4.2.3-3 wnth those of HC '
The background samples were taken at the northeast (NE] 3) sectlon of MOT on Oct. 17796,
southwest (SW] - 3) section of MOT on Oct. 18 "96 and_ alo;_ig the way from MOT tq the‘
Caspian Sea on Qct. 18 '96. The background concentration taken at NEL, .SWI, SW2 and’
SW3 are very low, because _fhe‘re are neither traffies nor hoxnées siear - these “points.
Consequently, these data show the actual background data of GTA. |
In addition, the €O concen.trati'on' data in the spring meas“r.ement'ate'ishowh in
Appendix 4. 2 3-A: the list and dlumal variallon of CO. at cach mcasurement pomt are showu
in Table 4.3.2- AKID) - (4) and I‘xg 4.3.2. Al(l) (4}, respcctwely, the average ‘conceéntration
data of all surface measurement point aré shown in Table’ 4.3.2-A2 and Fig. 4.3.2 AZ In
-éener{ﬂ, the C()'c.oncent'raticinf in spring is lower than that in autwmi, while it is slightly.
_ .highcr -than'that'i:n wintcr; - Diurnal variation generally shows two peaks in the morning and
~in the late evening, though the evening peak is not clear as in autumn. The diurnal

variation on Friday shows the lack of the morning peak like other two seasons.
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-Autumn

~Run O
Qct. B'96

Table 4.2.3-1(1) CO Concentration (1)

~ CO Concentration (ppm)

Sampling time 3 Peint=1 2 3 5 G
1 (05:00-06:00) 1.36 * 295 oL 3.02_ 331 % . *
2 (06:00-07:00) 9.30 * 5.32 3_75_ 677 | 553 3.04
'3 (07:00-08:00) 945*| 623 | 548 671 4.06 5.42
4 (08:00:09:00) | 646 * 829 762 | 539F 2.16 2.57
5{(09:00-10:00) { 4.45 * 540 | 625 | b1a*y 303 2.39
- G (10.00-11:00) | _269%| 500§ 4067 4.55 235 | 226
7 (11:00-12:00) 229 396 430 | 272 | 224 2.18
-8 (12:00-13.000 | 1857 316 ;350 | 283 1.9G 2,05
"9 (13:00-14:00) | 1.53 * 302 | 323 ; 39 2.12 182 |
10 (14:00-15:00). | 165~ 2.83 - 295 3.06 1.89 1,70
1 (15:00:16:00) | .68 %! 323 | 338 297 | LT4 1.79
12 (16:00-17:00) | 1.79% 419 | 460} 445 194 | 218
13 (17:00-18:000 | 216 4.15 692 749 | 219.% - 3.04
14 (18:00-19:00) - | 5977 495 | ° 6.05 939 | 485 5.05
15 (19:00-20.00) | 915 *| 955 695 | 1032 723 | 932
1G (20:00-21:00) | 16:17 * 9.38 674 - | 1006 7.98 8.79 *
‘ e CO Conceatralion (pplm il
Sampling time - | Poini=17 8 9 10 it 12
T1 050006000 | - 0 337¢) - P94 *{ 216*) 1.08%
- 2 (06:00-07:00) - | &~ 269 L8| 702*| 343 | 927*[  L79° *
'3 (07:00:08:00) | . 335 2.11%|  1.28 - b.86 906%| 305"
4 {08:00-09:00) § 3.35 225 % - 1.38 “G26*]  476*). 388°
“ 5 (09:00-10:00) | 236 219%| 118 | 438% AT 320 *
6 (10:00-11:00) .| 1.29 2145 %  1.38 246 %| AHE*L o 20 *L
7 (11:00-12:00) 0.97 1.9 * b 102 213%] - 390*| 265%|
8 (12:00-13000 | 078 | 142* 1.00 | 137%| 4147 205"
9 (13:00-14:00) | 063 | L8L*| - 097 143 351 199 *
10 (14:00-15:00) | 073 [ 170*) 085 1.67:%) 332 % 1.93 *
11 (15:00-16:00) | 082 1 135%) 088 132% 354 318 %
12 (16:00-17.00) | . 083 £10%] 096 | L56 * 436 % 2.15 *
13 (17:00-18:00) - 1.89 375+ 145 | 865% 7147 2.55 *
14 (18:00-19:00) | - 3.9 5.86 * 1991 5O05*[  700%|  181*L
15 (19:00-2000) | 581 9.58 * 165 | . 5d2* .783%| 0.54 %
16 (20:00-21:00) 5.80 S ¥ 2.34 865 * 912 %} 128"
: . co Concenlralmn (ppm)
Sampling {ime Pomt 131 132 133 134 135 136
T1(05:00:06:00) | 106 | 127F%) 1.27 * 1.40 * R e
2 (06:00-07:00) 412§ "370.| 303 | 252 243 2.65
3(07:00.08:00) | 527 |. 463 453 | 476 4.0 - A9T
© 4.{08:00-00:.00) "} 432 4.31 409 | 473 474 | 384
5 (09:00-10.00) | 4.02° 334 | 341 | 399 433 A3
'6(10:00-11:00) | 8.87: | 263 ; 288 340 3793 | 408
7 (11:00-12:00) 3.13. | 2587 173 2.75 3.30 '3.66.
8 (12.00-13.00) | 245 272 201 3.02. 3.52 4.24
9 (13:00-14:00) | 172 1.62 283 202 3.76 3.96
10 (14:00-15:003 196 1.84 288" 1.13. 3.60 355,
11 (15:00-16:00) 185 1.88 218 1.03 2.75 3.40
12 (16:00-17:00) | 2.11: 207 .83 | 117 2.73 372
13 (17:00-18:00) 178 | 144 229 1.48 204 | 492
14 {18:00-19:00) 1.39 502 | 387 | 31 535 4.45
16 (19.00-20:00) 1007 | 673 619 | 562 6.52 615
16 (20002100) 8.48 712 4.91 1.46 5.19 496 |

(Notes)

: Missed data.

4= 101

* Data which includes some error



" Table 4.2.3-1(2) CO Concentration (2)
Attumn - Run 1
Qct. 10 96

_ .. COConcentrafionfppm) ..
'bampling‘lime Point=1 | 2 3 4 95 .G
1 (05:00-06:00) 268 2.63 o 20627 839 | 3.56 0.78
2 (06:00-07:00) 6.02 3.6 297 6.9 hot | 216
3 (07:00-03.00) | 1275 6.02 G.58 * 14.49 13.48 3.83
4 (08:00-09.00) 662 | 116 435 | 1422 7.38 6.35
5 (09:00-10:00) | 5. 56 525 | 453 7.04 3.21 3.19
6 (10:00-11:00) 305 | 49 | 663 _6 17 193 | 282
7 (11:.00-12:00) 1.96 3.52 3.15 5.13 1.55 2.07
8 (12:00-13.000 | 149 |- 345 3.57 554 | 152 2.03
9 (13:00-14.00) .32 4.26 3.36 4.26 - 193 2.28
10 (14:00-15:00) 1.28 323 | 256 1053 | LG4 202
11 (15:00-16:00) { - 1.19 S3.04 | 230 ' 3.49 1.89 | 207
12 (16:00-17.00) - 3.652 | 472 ' 1.99 506 2.77 259
13 (17:00-1800) | ~ 9.16 - 5.45 279 411 1 A2 485
14 (18:00-19:00) 1038 | 742 | 737 | 601 | 679 5.25-
| 15 ao002000) | 994 | -693 | 695 | 709 | B85 9.62
o 116.(20:00-21:00) 7.18 - 5.08 3.78 598 | 858 13.14
- " CO Concentration (ppm) -
‘Sampling time__[Point=7_1 8 9 10 1o 12
1 (05:00-06:00) 9.56 Se | oq0 | 18z | 142 | 0Bl
-2 (06:00-07:00) .| 682 | 438 | 100 § 397 519 1.41
3 (07.00-08.000 |  7.74° 602 | 144 | 868 | 472 1.66
4 (08:00-09:.00) | - 6.42 265 | 156 4.85 “7.61 - 1.86
5 (09.00-10.00) - 294 1 246 166 | 58D 525 | 200
6 (10:00-11:00) | 159 | 250 1.34 0302 | 380 ;. 345
7 (11:00-12:00) 128. | 249 | 139 | 210 328 . 311
8 (1200-13:000 | 097 | 222 | 145 | 221 § 273 | 285
-9 (13:00-14:00) 0901 | 181|125 | 222 257 2.98
1014001500 | 113 | 135 7 n1e oy L7 | 219 | 316
11 (15:00-16:00) 119 1Al 187 | 182} 296|289
12 (16:00-17:00) 1.69 130 | 212 | 13U | 200 | 313
13 (17:00-18:000 | 244 | 350 . 494 | 221 |0 191 |5 235 ¢
14(18:00-1900) | 302 | 558 | 286 | 218 | L1s*| 2124
15 (19:00.2000) | 316 | 0529 | 213 | 0233 | 0 136 235 )
|16 (20.00-21,00) 272 4.76 2.19 2.00 1.09 | 108
o : ' (;Q Concentration {ppm) -
Sampling time | Point=131] =~ 132 133 134 135 136 |
1050006000 | 258%| 3.25%| 245%|  243F; 255 %[ 235%|
2 (06:00-07:00) 255 | 283 241 240 2.63 - 2.54
3 (07:00-08.000 | - 666 6.3t 613 | 612 5.93 - .08
4 (08:00-G9.00) 6.60 6.45 6830 | 6T 650 | " G56
5 (09:00-10.00) 643§ 535 | 1525 612 | 106 6.38
G (10:00-11.00) | 427 | 282 | 243 | 876 } 414 | 415
7 (11:00-12:00) | 339 | 237 | 201 315 | 437 | 358
8 (12:00-13:00) 206 | 183 | 165 | 278 | 345 ¢t 336
'9(13:00-14:00) | 248: | 182 1.50 | 280 | 362 | 342
10 (14:00-15:00) | . 206 163 | 131 | 317 | 341 | 347
11 (15:00-16:00) 156 { 128 | 103 ; 213 "254 | 245
12 (16:00-17:00) | 284 | 196 | 169 [ 165 | 282 } 271
3 (17:00-1800) | - 306 | 273 | 242 | 273 3.4 288
14 (18:00-19:00) | 347 | 314 313 {308 | 350 3.40
15 (19:00-20.000 | 278 | 2062 2G4 | 268 1 355 302
1G (20:00-21:00) 2.02 1.94 1.98 1.94- 2.71 2.37

(Notes) - Missed data.  *; Data which includes some exror
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Autemn - Run 2
QOct. 11'96

Table 4.2.3-1(3) CO Concentration &)

CO Concentration (ppm)

Sampling tinie Point=1 2 3 5 .G
1 (05:00-06:00) 0.93 0.51 0 40 * _2-60 1.58 * 0.50 *
2 (06:00-07:00) 0.50 1.54 1 0.98 223 287 1.68

3 (07:00-08:00 | 257 223 2.36 3.22 3.55 2.52

4 {08:00-09:00) 3.59 2.34 1.45 3.24 3.25 4.18

5 (09:00-10:00) | 220 331 | 141 422 | 169 | 2062

6 (10.00-11.00) | 212 288 252 | 546 1.73 2.26
7 (11.00-12:00) 1,54 265 | 3121 A8 1 193 2.06 -

8(12:00-13:00) | 132 228 2.1 389 1.63 1.75
9 (13:00-34:00) | 103 2.02 - 2.40 - 3.07 2.03 1.63

10 (14:00-15:00) | 0.90. 1.88 234 | 288 196 1.51

11 (15:00-16:00) 1.04 198 221 | 281 203 1.58

12 (16:00-17:00) 1.36 2.41 1.83- 342 222 1.96

13 (17:00-18:00) °1.88 4,59 3.65 805 | 220 4.61

14 (18:00-19:00) | = 7.33 6.78 4,35 951 032 1 6.7

15 (19:00-20:00 | ' G.16 8.28 412 | 1012 | 1316 808

16 (20:00-21:00) | 608 | 1242 5.49 1435 | 16575 6.86 -

A . GO Concentration(ppm) .

Sampling time__{ Point=7 8- 9 T R 12

-1 (05:00-06:00) 0.80 * Lit*| 075 %) 043 | 0 045 0.44

-2 (06:00-07:00) 1.23 144 101 | 048 | - 047 | 040
3 (07.0008.000 [ = 2.15 210 [ 163 | 050 | 075 0.52
4 (08:00-09.000 | 3.15 349 | 194 | 140 | 109 1.55
5 (09:00-10:00) | 162 503 182 | 103 -} .. 187 0.97

- 6.(10:00-11:00) - L1t 212 163 | L3y 295 1.07
7 (11:00-12:00) 128 220 | 128 |- 130 | 290 140
- 8 {12:00-13:00) SL13 244 L2418 2 1.24.
"9 (13:00-14:00) 1.05 1.58 | 129 1.85 | . L1 1.26
10 (14:00-15:00) | © 1.20 135 C134 | 140} 101 1.82:
11 (15:00-16:00) | 142 108 ) 117 | 139 2.50 147
12 (16:00-17:00) | 204 42| 2t h o RS0 |21 1.64°
13 (17.00-18:00) | 253 4L 231 | 300 | Gi5. 2.57:
14 (18:00-19:00) . | - 674 995 | 569 [ 560 4.69 1,93
15 (19:00-20:00) | 6.03 729 | 806 512 | 614 ) 203
16 (20.00-21:.00) { 4.64 8.01° 8.07 430 | 465 .91
CO Coneentration {ppm) .
Sampling time Poml 131 132" | 133 134 135 136
T 1{05:00-06:00). | - 0.72 053 | 064 | 058 0.63 0.55
2 (06:00-07:00) 081.. | 068 0.61 064 0.66 0.60

13 (07:0008:00) | 138 | 116 | L1} 130 Lo 1 09
4 (08:00-09:00)" 2.49 204 1 203 | 253 L S 2m
5 (09:00-1000). | 3.02 | 200 | 231 276 159 | 153

6 (10:00-11:00) |- 296 . 1.93 198 | 235 | 120 | 153
7001200 [ 289 1.68 190 | 256 | L0 161
8 (12:0013:00) | - 248*| 144 | 158 | . 235 S 1031 - 086
9 (13.00-1400) } 2337 LIg {118 | . 207 090 -] 085

10 (14:00-15:00) | 1.84 | = 099 LM | 165 | 088 0.86

11 15:00-16:00) | 176 | = 113 - 090 - 0.89° ‘112 |- 081

12 {16:00-17:00) 1.63 0.94 083 081 | 1105 0.82
13 (17:00-18:00) [ 2382 226 188 | 184 1198 1.82
14 (18:00-19:00) 3.95 3.38 313 I 328 293
15°(19.00-20:00y |  3.40 284 252 | 306 "2.38 2
16 (20:00-21:00) 3.93 3.42 3.15 *| 330 3.15

(Notes)

- ; Missed data.
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Table 4.2.3-1{4) CO Concentration (4)

- Aulumn - Run 3

Qet. 12'96 -
L 5 CO Concenlralion (ppm) o
Sampling time | Point=1 2 . 3 4 5 0
1(05:00-06:00) | 128 . 138 129 | 680 2.73 120
2 (06:00-07:00) 1.92 438 | 318 11.28 [ 1.70 272
3 (07:00-08:00) | 10.97 815 6.21 12.93 13.26 6.91
4 {08:00-09:00) 703 | 526 | 298 878 | 192 AL
b (08:00-1000) | 362 | 464 [ 399 491 [ 180 3.18
6 (10:00.11:00) | 153 | 241 .| . 296 | 404 | L40 | 289
7(1100.1200) | 128 | 264 | 272 | 420 | 18 [ 251
g (12:00.13:00 | 211 | 207 | 277 | 348 | 225 | 228
9(13:00-14:00) | 150 | 218 | 224 | 38 | 246 | 232
10 (14:00:15:00) | 43 |} 225 219 | 339 | 214 | 1.89
11 (15:00-16:00) LY} 236 0 2240 | 351*| 248 | 270
12 (16:00-17:00) 207 376 | 1298 463 | 3.95 2.68 7
13 (7001800 | 308 | 52 : 421 | 623 o205 872
14 (18:00-19.00) | 4M | 784 | S 617 | 912 | 357 | 484
15 (19:00-20:.00) | 3.13 102 155 | G642 | 3838 | 548
16 (20.00-21.00) 3.95 .20 .65 8.16 3.78 4.35
5 CO Concentration (ppm) .
Sampling time | Poini=7_ R 9 . 10 11 12
1 (85:00-06:00) 314 | 245 | 094 1 098 093 1 054
2 (06:00-07:000 | 388 | 274 | 174} 253 | 377 .| 230
307:000800 | 764 | 719 | 27 | 6712 | 69 | 299
4 (08:00-00000 | 345 | 328 | 150 | 524 392 | 221
5 (09.00-10:000 | 3131 | 158 " 190 314 | 3713 | 196
6 (10:00-11:00y | - 107 173 149 216 | 264 | 163
-7 (11:00-12:00) | 125 196 | 149 | L0 244 | © 156
8 (12:00-13:00 1.61 198 [ 143 | 218 { 261 | 202
9 (13.00-14:00) | . -*E 0 LA42 177 [ 234, 1 195 | L96G-
10 (14:00-15:00) | 174 23 [ w36 | k99 ] . 205 | 152
11 (15:00.416:00) | 172 ] 135 [ B33 | 196 | 242 174
12 (16:00-17:000 | -1 144 | a35 p 305 | 267 | 161
13 (17:00-18:00) 246*] 115 156 | . 316G | 358 | - 102
14 (18:00-19:00) | 365 | 161 . 241 | 437 | 684 | 192
15 (19.00-20:00) 339 229 | 159 [ 356 | 613 200
16 (20.00-21:00) 4.24 4.63 1.50 | ' 534 143 |- 221
€O Concentration (ppm) o
Sampling time | Point=13 132 133 | . 134 136 136
1 (05:00-06:00) 0.79 | 149 - | 08 | 0692 1 "083
. 2 (06:00-07:00) 399 | 109 | 371 [ 342.| 298 | 260
- 3°(07:00-08:00) 154 ] . 736 686 | . 680 ; 557:| 607
408000000 | 450 | 512 | 440 | 475 | 484 | 427
5000010000 | 275 | T228 | 228*%[ 273 | 245 | 198
6(10:00-11:000 | 265 | 174 | L7 1. 275 | 180 1.20
7(11:00-12:00) | 294 209 | 190 ¢ - 262 J18L: | 129
8(12:00-13:00) ' 280 |- 192 [ 194 ¢ 242 | 195 | 130
9 (13:00-14.00) ¥ 2862 175 | 150 *) . 1.60 - 1.95 1.43
10 (14:00-15:00 | 205 | 115|125 | 117 | 195 | 166
11 (15:00-16:00) | 196 | 133 | 145 122 | 224 1.60
12 (16:00-17:00) - 2.13 148 | 138 | 141 | 189 | _L75
13 (17:00-18:00) 285%| 277 | 238 237 | 813 | 2.4
14 (18:00-19:00) | -3.82: 399 |- 382 | 373 [ 413 § 368
15 (19:00-20:000 | 368 | 392 | - 346 | 346 | 401 | 343 -
16 (20.00-21:00) 3.45 3.28 3.02 2.95 3.23 2.92

(Notes) - ; Missed data.  *; Data which includes some exror
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Autumn Run 0-3

Table 4.2.3-1(5) CO Concentration (5)

4 days average (Oct. 8,10,11,12'06)

_________ . .___COConcentrationppm) . _ 0
Sampling time _ |Point= { ] 2 3 4 b 6
[ (05.00-06.000 | L156~*| 187 | 144%| 520 279*{ 083*
2(06:00:07.00) | 5.19*| - 372 ,2.7_2____ G681 5.51 255
3 (07:00-08:00) 894*| 666 | 516%| 934 8.59 5.92
4 (08:00-09:00) | 590"} 591 410 791 508 4.22
5 (09:00-10:00) 398%f 467 | 405 5 5347 243 2.85
6 (10:0011:00) | 235 %[ 3.8 420 | 506 | 18 256
7 (11:00-12:00) 137% 317 | 847 4.23 1.89 2.28
'8 (12:00-13:00) 169 274 | 3M 3.86 1.84 2.03
9(13:00-14:00) | 136%) 287 | 281 37 2.4 201
10 (14:00-15:00) 1.32%] 255 251 | 496 NN TR O W
11 (15:00-1600) | 136*| 265 253 320%| . 201 | 204
12(16:0017:00) | 249%| 377 | 275 | 439 |0 262 0 0 2357
13 (UT00-1800) | 407 *{ 486 | 430 4 64T | 2067 4.06
14 (18:00-19:00) | 696" GO0, 599 | - 851 613 5.47
16 (19:00-2000) | 7.10*| - 795 | 639 849 | 828 8.13
16 (20:00-21:00) 835 %] 827 5.66 8.89 9.02 8.29 *
: . COConcentrationppm) - ___
“Sampliiig time___ |Poinl=7 8 9 10 11 - 12
1 (05:00:06:00) | 450%| 241%] 0807 1.29 * 132 | 074
9.(06:00-07:000 | 366 | zd4d*|  269%| 262 468 148
3 (07:00-08:00 | 522 4367 LT 5.44 5.12 2.06
4 (08:00.09.00) |- 409 |  292* ° 160 444*| 435 2.38 *
5'(09:00-10:00) | 206 | 282°% 1.64 360 3,90 2.06
6 (10:00-11:00). | 127 213 %] 146 224%| 348 2.21
7Q1:00.12:000 | 120 | 216*| 130 [ 1.88*| 313 218"
8 (12:00-13:00) | L1z ;o 2027 129 L73 ¢  290 2.04
9(13:00-14.000 | 086*| 1e8*| 132 | 196*] - 245 205
10 (14:00-16:00) 120, | 141*| 118 SL7LRE 230 211
11 {15:00-16:00) 1.20 | 130%| L19 T162%| 286 2.32
12 (16:00-17:000 | .i52%|  132%| 139 186 *| 279 2.13
13 (17.00-1800) | 233*] 313*| 257 . 300% 470 2,35
14 (18:00-19:00) 435 1. .576%] 324 | 430*] 517 1.95
15 (19:00-20000 | “4.35 | 611 *} 336 | C41rrpo 537 1.88
16 (20.00-21:00) | - 433 | ~581%] 353 507 *| - 557 1.37
' CO Concentration(ppmy) -~ -
| Sampling time  |[Point= =131 132 133 134 135 136
1(0500:06:00) | L29%l LG4* 145 % 132* 137 % 1.9G %
2 (06:00.07:00) | 287 | 360 | 244 | 225 218 2,07
3(07:000800) | 521 | 487 | 467 | 47 436 | 427
4 (08:00-09.00) | 448 | 448 | 421 -4.69 138 417
5 (09:00-10000 | 406.| 324 3.31 3.00 3.86 3.56
C6(10:00-11:00) | - 344 | 228 2 26 306 |2 274,
T (1100-12:00) | 324028 | w89 | 277 | 270 2.54
8(12:00-13:00) | 267*{ - 198 | 180 2.64 249 1244
9 (13:00-14:00) 2.29* 1.60 | L7 212 | 1256 . 242
10 (14:00-15:000 | 198 | 140 | 186 1 178 ¢ 246 2.39
11 (15:00-16:00) | - 178 | 1.4d 130 -1 1327 - 216 207
12 (16:00-17:00) |  2.18 1.61 141 .27 | 212 2.25
13 (17:00-18:00) | 263*| 230 | 224 211 | 280 } 299
14 (18:00-19:00) | 466 388 349 | - 342 | 422 362
15 (19.00-20.00) | 4.98 398 370 | 368 | 412 3.13
16 (_000 -21:00) 4.47 3.94 3.27 312*| 361 3.35

(Notes)

: Missed data.
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Winter - Run 1
I'eh. 22 '97

Table 4.2.3-1(6) CO Concentration (6)

CO Concee

Sampling time Point=} 2 3 4 ] 6
1 (05:00-06:00) 110 | 081 091 | 156 20t | 12p%
- 2 (06:00-07:00 1.95 2.14 197 298 | 222 216
3 (07.00-08:00) 2.84 5.60 693 | 162 .t 473
4 (08:00-09:00) 2.55 6.76 7.01 5.94 220 3.83
5 (09:00-10:00) 2.58 4.76 5.82 528" 1.97 3.00
6 (10:00-11:00) 1.85 3.13 | 438 3.88 1.6t 2.19
7 (11:00-12;00) 1.31 229 2.1 391 118 1.82
'8 (12:00-13:00) 0.96 2.08 313 3.42 .52 | 205
9 (13:00- 14.00) 1.06 2.18 293 | 317 331 | 220
10 (14:00-15:00) 1.49 1.33 - 1.99 S 3T C1.b3 S 215
11 {15:00- 16:00) 1.74 1.71 193 | 384 1.59 2.13
12 (16:00-17:00) . 2.43 1.56 - 1.92 435 | 207 228
13 (17:.00-18:00) 2.44 2.02 - 2.52 503 [+ 295 2.95.
©] 14 (18:00-19.00) | 3.61 1.78 400 | 672 | 205 218
|15 (19:06-20:00): 4.16 156 21 | 5.67 T A
16 (20.00-21:00) 3.04 1.42 2.65 5.63 2.29 1.14
oty COConecentration (ppm) - -
. Sampling time | Point=7 8 ) - 10 11 i2
1 (05:00-06:00) 3.35 * . ¥ 138 %1 "282*F 219 085
" 2 (06:00-07:00) - 2.25 15§ 121 ) 365 28 140
3 (07:00-08:.00) 217 258 2.32 4.24 392 | 155
- 4 {08:00-09:00) 1.43 2.0 1.36 293 279 2.53
5 (09.00-10:00) 1.46 1.82 1.25 34201 32140 215
- G (10:00-11:00) 1.33 184 | 139 {255 | 262 1 149
7 (11:00-12:00) 146 1 198 150 | 166 | 199 1 090
8 (12:00-13:00) 114 202 | 145 1 253 (199 1. 088
19 (13:00-14:00) 104 & 173 L0 | or72 | 183 | L2
10 (14:00-15:00) 131§ 199 | 163 | 238 | 200 | 124
11 (15:00-1G:00) . 150 | 184 | 146 |.  3.04 211 BN R
12 (16:00-17:00) ° 1.57 CL44 382. | -372 | 216 | - L70
13 (17:00-18:00) . 203. | 162 | 167|363 [ 311 160
14 (18:00-19.00) 251 |. 178 131|423 - 3.08 222 ¢
15 (19:00-20.00) 2731 143 |0 LIG | 373 | 263 | 203
16 (20:00-21:00) - 1.60° | 112 | 098 ' 3.58 230 | 203
Q0O Concentration (ppm) L
Sampling time - | Point=131 132 133 134 135 136
1 (05:00-06:00) 0.98 090 | 094 1.00 | 087 | 076"
2 (06:00-07:00) *| 122 137 o[ 127 | 128 | 132-}  LIiG
3 (07:00-08:00) 183 [ 65 | 196 | 185 .| 198 | 181
4 (08:00-09:00) 1.95 1.76 | . 195 | - 190 212 | LW
5 (09:00-10:00) 1.8 203 | 18 [ . 190 2.44 1.92
6 (10:00-11:00) |1 175 245 % L7 162 | 214 | 1b9
7 (11:00-12:00) C 152 1.5t | - L45. 120 | 102 0.93°
8 (12:00-13:00) . 143 1.85 | 142 107 L14 | 105
9 (13:00-14:00) 141 | 151 .79 | 105 132 | 093
10 (14:00-15.00) 1ed 1.17 PLA7 | 185 LI 0.15
11 (15.00-16:00) 098 1.26 | 128 | 113 1 118 080
12 (16:00-17.00) |~ %44 | 134 | 152 | 164 L1909
13 (17:00-18:00) | - 2.01 200 | L9 104} 164 ) 165
14 (18:00-13:00) | 3.09 | 279 | (249 242 {231 203
15 (19:00-20:00). 2.48 2.43 244 | 244 | 200 229
16 (20:00-21:00) 1.87 1.92 1.89 1.83 2.09 1.G8 -

{Notes)

- ; Missed

4--106
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Winler - Rtin 2

© Feb. 24 '07

Table 4.2.3-1(7) CO Concentration (7)

CO Concentration (ppm)

Sampling time___ | Point=1 2 3 4 5 G
1 (05:00-06:00) 2.46 2.41 2.32 274 | 342*] 127
2 (06:00-07:00) 5.13 3.95 336 | 125 515 . 3.54
3 ¢07.00-08:00) 10.03 8.36 196} 463* 7.56 5.03
4 (08:00-09:00) 8.30 5.79 433 7.22 4.66 4.44
-5 (09:00-10:00) 4.44 3.00 283 561 | 308 | 3.05
G (10:00-11:00) 216 3.37 3.13 373 1.79 .92
7 (11:00-12:00) 2.08 2.73 3.08 317 42 2.01
8 (12:00-13:00) | 118 227 | 277 | 3906 132 2.1
-9 (13:00-14:00) 1.33 1.74 213 269 - 1.46 1.86
10 {14:00-15:00) 1.08 1.90 202 271 1.38 1AL
11 (15:00-16:00) 1.43 .61 | = 2314 2.61 0 V0 1 A B W55
12 (16:00-17:00) 129 2.07 2.37 206 | 142 1.74
13 (17:00-18:00) 241 3.31 404 | 7325 ~232 | 215
14 (18:00-19:00) 2.23 3.89 425 | 402 ] 243 2.18
15 {19:00-20.00) 1.64 3.93 - B55 | 424 | 185 2.90
16 (20:00-21:00) 2.13 3.49 5.89 14.83 2.14 2 86
A R . CO _(_‘onccnh_(_i_l_lgg__(ppm) o N b
Sampling time Poinl~1 | 8 9 10, 11 12
1(05:00-06:000 | 4.35 260 * 0.86 %1 246 3.37 | 121
2 (06:00-07:000 | 37 | 41 ) - 130 3.18 535 | ° 137
'3 (07:00-08:00) - 5.07 7.03 | 289 | 6.05 1026 | 132
4 (08:00-09:00) 5.05 5.37 . 382 6.33 7.63 1.87:
5 (09:00-10.00) [ 254 | 204 1.39 3.83. 3.86 293
6 (10:00-11:00) {1 194 | 184 | .088 [ 180 2.05 . 1.68.
CT{11:00-12200) o o r72 223 ERUN S K7 1.76 "} - 1.36
8 (12:00-13.00) | 138 2.01 099 1.65 1.66 | - 1.34
1 903001400 | . 085 1.98 | 116 1.21 1.54 1.39
10 (14:00-15:00). | - 0.91 1.77 0.88 . 1.5G . .44 115
11.(16:00-16:00) | 112 167 |0 082 190 146 0.99
12'(16:00-17:00). | 0.82 1.20 081 | . 163 203 | . 105
13 (17:00-18:00) | 1.03. 288 | 124 221 1.63 - 057
14 (18:00:19.00). |1 1.04. 374 | 174 246 1.84 0.52
‘115 (19:00-20:00) | 248 211 | . LOD 271 3.58 1.50-
|16'(20.00-21:00) 114 1.29 1.16 | - 408 5.65 1.19
e _CO Concenl,nzeﬂ!qu_(ppn} ___________ R
Sampling lime Point=131 132 133 134 135 136
1(05:00-06:00) | -~ 2.10 - 2.24 205 | 199 2.44 2.33
2 (06:00-07:00) | 306 | 295 2.15 2.61 2.75 276
307000800 | 501 | 495 4.85 473 536 | 387
- 4©8:00-0900) | 533 414 ‘474 | 5.02. 4.85 C 493
5 (09:00-10.00) 248 223 | 221 230 2.59 219
6 (10:00-11:00) LT 130 “1.49 |- 133 1.81 1.27
7 (11:00-12:00) | 146 | p11 | L1 1.04 133 | 102
C8(12:00-13:000 | n18 | 094 | 125 041 0.84 {079
9 (13:00-14:00) 150. ] 091 124 | 093 1.09 |  L02
10 (14:00-15:00) | 145 | 098 130 | 1.0% 116 | [ rOod
11 (15:00-16:00) | 138 [ - 095 | 098 | 102 115 | 1.08
12 (16:00-17:00) | 090 199 L0 0.78 1.20 | 098
13 (17:00-18:00) | 225 245 2.18 203 1.94 1.67
14 (18:00-19:00) | 279 291 2.73 238 2,26 1.25
16 (19:00-20.00) |  1.38 - L5 1.45 1.18 1.14 0.96
16 (20.00-21:00) 1.81 1.82 1.86 1.63 2.16 1.40

{(Notes)

. : Missed data.
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Winter - Run 3
Feb. 26 '97

Table 4.2.3-1(8) CO Concentration (8)

o o CO Concentration {(ppm) ]
| Sampling time Poini=1 2 3 A ) .G
1 (05:00-0G.00) 1.36 .88 160 | 185 244 1.07
2 (06:00-07.00) 452 | 404 | 310 325 3.55 2.35
3 (07:00-08:00) 9.23 11.32 7.14 7.13 7.45 6.76
4 (08.00-09.00) | 437 | 1065 7.16 8.00 417 | 630
5 (09.00-10:00) § 269 | 449 - 6.85 5.16 245 1 352
6 (10:00-11:00)- | ~ 563 395 | 492 | 475 | 426 | - 384
7 (11:00-12:00) 264 | 537 | 418 | 149 653 [ 695
8 (12:00-13:00) | - 526 | 420 226 | 526 | 512 3.50
-9 (13:00-14:00) | 2.37 223 . 089 323 | 242 | 176G
10 (14:00-15:00) | 263 | 250 [ ~165 | 309 } 293 1.94
11 (15:00-16:00) | 259 | 285 | 310 444 2.27 2.05
12 (16:00-17.00) . 195 | - 3.32 3.8l 444 285" 2,19
13 (17:00-18.00) - 2.51 4.63 4.23 4.63 © 395 285
14 (18:00-19:00) 246 1 397 4.01 4.50 3.94- 295
15 (19:00-20:00) 216 378 [ 288 386 | 393 3.49
16 (20:00-21.00) 3.28 2.97 207 5.26 1.95 ~3.86
o CO Concenlration (ppm) = :
Sampling time Point=7 . 8 -9 10 11 12|
©1(05:00-06:00) [ 0.96 L1500 082 | 130 0.75 | 040
2 (06:0007:00) | 255 | 266 | 149 - "2.00 177 | 110
- 3(07:00:0800) - | 345 | 271 | 336 445 717 | 121
4 (08:00-09:00) 30t ._'\ 3.14 2.14 2.87 3.76 091
- 5 (09:00-10.00) |- 1.62 232 | 221 } 262 3.21. 1.00
6 (10:00-11:00) 230 | 4.05 140 L 311 78 {095
S 7 (11:00-12.00) 3.40 443 | 167 4.76 253 | 1.63
8 (12.00-13:00) 407 5.49 2.06° 4.05 - 199 |- L72
-9 (130014000 | 101 ) 236G 114 149 | 214 | - LOG
10 (14:00-15:00) 0.8 239 1 113 1.19 2,15 iz |
11 (15:00-16:00) | - 0.99 198 .1  L12 1.24. 2.90 0.65.
12 (16:00-17:00) 114, 1.87 .4 118 | 131 2.76 0.78
13 (17:00-18:00) 117 | 2716 | 0 132 1.34 3.65 | 125
14 (18:00-19:.00) 131 325 | 100 1.65: 488 | 092
15 (19:00-20.00) | - 100" | 230 076 1.27 304 | - 082
1G (20:00-21:00) - 1.23 1.28 0.77 3.17 2.01* 0.83
. COConcentration (ppm) L
Sampling iime Poini=131 132 133 © 134 135 - 136
1 (05:00-06:00) 0.68 0.62- 0.59 0.7 0.62 0.65.
2 (06:00-07.00) - 165 1.65 | 166 "} 160 1.47 1.34
3 (07:00-08:00) 334 | (319 | 325 3.15: 3.94 .3.02
4 (08:00-09:00) § 281 | 265 294 | - 2861 313 283
5 (09.00-10:00) 183 | L L7b 0 N I 176§ 180"
6 (10:00-11:00) | 3.85 | 307 325 | 3247 309 | 309 |
27 (11:00-12:00) 506 .| 435 496 | 446 | 420 | 512
812:00-13:00) | 495 436 4.G0 433 . -l 342
9 (13:00-14:00) | 175 1.62 1.99 1.26 1.22 1.54
10 {14:00-15:00) 2.15*| 164 1.82 161 S*l U LG3
i1 (15:00-16:00) 1.57 | 150 1.51 . 1.31 1.21
12 (16:00-17:00) CL76 1.44 1,77 137 1.48 1.42
i3 (17:00-18:00) S 3.24 2.81 2.75 292 1.82 253
14 (18:00-19:00) | - 3.05 2.89 272 | 286 289 | 257
15 (19:00-2000) | 207 183 L8 {179 1.57 144
16 (20.00-21.00) 1.63 1.67 1.69 178 1.51 1.40

(Notes)

- Missed data.
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B

Winter - Run 4
Feb. 28 '97

Table 4.2.3-1(9) CO Concentration (9)

{Notes)

<+ Missed data.

4—109

* . Pata which includes some error

e R CO Concentration ooy
Sampling time | Poini=1 -2 3 4 5. -G
1 (05:00-06:00) 0.80 112 1.41 0.87 0.90 0.58
2 (06.00-07:00) - 0.99 164 | 169 | 12T 0.93 1.13
3(0700 08:00) 2.20 193 1.80 | 263 § LM 2.26
4 {08:00-09:00) 3.23 1.68 180 | 270 | - 241 1.67
5 (09:00-10:00) | 173 2.02 221 | 298 2.85 2.45
6 (10:00-11:00) | 257 255 | 246 292 212 221
7 (11:00- 12:00) 220 | 256 | = 296 316 | L2 172
8 (12:00:13:00) 169 |- 220 283 268 | L6l 177
9 (13:90-14:00) 144 ¢ 180 225 220 | 108 1.88
10 (14:00.15:000 | 112 | 437 1 L7204 236 | 0 1330 1.35
11 {15:00-16:00) .| 1.02 160 | 207 197 118 1.41
12 (16:00-17:00) 103 | L33 245 |  274*] 129 1.57
13 17:.00-1800) | 152 | 183 2.58 281 | = LB7 1.72
14 (18:00-19:00) | 182*| 320 455 | 349 1 205 2.91
| 15 (19:00-20:00). 284 | 39 523 5.23 232 287
16 (20.00-21.00) 4.62 490 | 442 747 | 4.8 445 |
L CO ¢ Loncentrahon n(ppm)
Sampling time___ | Point=7 3 9 - 10 11 12
"1 (05:00-06:00) 17l | . -*] 055 |. 133 | 080 | 0.64
- 2(06:00-07:00) | - 196 ). 056 0.58 1.27 1.15 | 086
© 3 (07:00-08:00) 2.16 0.73 ¢ 062 | 254 1.85 114
- 4 (08:00-09:00) 2.42 097 | e72.| 219 . 1.86 117
-6 (09:00-10:00) 180 | 123 | 072 ). 294 2.00 - 1.34.
6 (10:00-11:00) . 160, { ‘132 | 079 | 231 2247} 168
T4 11001200 | 218 | 129 108 {239 | 2.156 1.30
8 {12:00-13:00) . 162 | tof | 07 | 274 L . * 1.33.
-9 (13:00-14:00) - 131 | 100 0.76 221 154 1.13
10 (14:00-15:00) 1.26 0.85 1.00 135 1.61 1.15
11 (15:00-16:00) | 154 1.14 | 093 154 | 15 1.23
12 (16:00-17.00) - L14 | 084 0 095 2.30 186 0.97
13 (17:00-18:00) - 1.40 1.01 068 | 198 ! 188 0.97
14 (18:00-19:00) 152 | ter | 089 | 375 254 1.67
115 (19:00-20:00) 232 | 134 085 | 1407 413 1.82
16 (20:00-21:00) - 2.34 194 0.9 3.85 5.35 * 1.52
I @QQ@&QE@*lallon_(mml) U
Sampling time Point=131 132 133 134 135 136
1.(05:00-06:00) | 058 049 | 085 | 077% 0617 ) 0.61 *
2 (06:00-07:00) | 075 [ 085 0.65 0.83 0.69 0.68
3 (07:00-08.00) | 162 o B LI B .29 | - 1.37 .20 | LA
"4 (08:00-09.00) | - 225 1.65 179 1208 141 1.47
b (09:00-10:00) | 253 | 26! 229 | 201 1.88 1.89
G (10:00-11:00) | - 210 | - 256 IS 5 T B ¢ DO S W £ 1.45
7 ¢11:00-12:00) - 258 | 268 | 202 1.56 163 15
'8 (12:00-13:00) 248 250 | L2 1.54 | 1206 1.19
9 (13:00-14:00) 2050 | 263 1.38 | L03 092 0.95
10 (14:00-15:00) 1.93 092 | 106 147 |0 0 0.81.
11 (15:00-16:00) | 162 [ 109 t25 | 3130 | 0900 | 084
12 (36:00-17:00) | 137 103 132 1.66 .10 | 081
13 (17:00-18:000 | 1 59 | 126 117 .98 ¢ © L12 1.06°
14 (18:00-19:00) 156 | b4 | 150 L3 | 138 131
15 (19:00-20:00) | 2.40 . 221 | 81 | 215 | 191 1.81
16 (20.00-21:00) 317 2.67 2.73 3.08 2.68 2.61 |



‘able 4.2.3-1(10)
Winter Run 1.4 ,
4 days average (Feb. 22,24 26,28 '97)

CO Concentration {10)

e CO Concentrationfpp)
‘Sampling time___[Point=1 2 3 4 5 G
1 (05:00-06:00) | 143~ L5G 1.57 176 219°  1.04%
2 (06:00-07:00) 3.15 2.04 2.55 | 3.69 2.98 2.30
3 (07:00-08:00) 6.08 - 6.80 5.21 550*!  558* 4.92
4 (08:00-09:00) 1.61 622 5.10 597 336 4.06.
5(09:00-10.000 | 286 | 357 4.43 4.77 2.59 3.01
6 (10:00-11:00) 320 | 325 3.70 | 382 2.45 2.54:
7(11:00.1200 | 208 | 324 3.39 4.43 279 313
- 8§ (12:00-13:00) 227 273 275 | 383 2.30 2,36
9(13:00-1400) | 165 | 0 199 | - 1.88 | 282 207 193¢
10 (14:00-15:00) L S I W 1.8 | 297 1.79 SRS
11 (15:00-16:00) 1.70 194 | 236 314 1.55 .79
12 (16:00-17:00)° 168 | 212 264 | 3062* 1.91 1.95
13 (17:00-18:00) 292 | 295 3341 ¢ 393 1270 | 242
4 (18:00-1900) | - 253*| 316 420 4.68 262 2.1 .
i5 {19:00-20.00): 270 | 331 410 475 | 246 3.05
16 (20:00-21:00) 327 || 320 '3.76 5.72 2.79 3.15
_ o~ CO Concentration@pre)_ .
Sampling time  |Point=7__|. 3 9 10 11 12
1 (05:00-06.000 | 259> - 090 * 1.98%) 178 0.78
2 (06:00:07:00) | 263 | 213 LG L 217 278 1.18
3 (07:00-08:00) | - 3.21 326. | 230 | 432 5.80 1.31-
4 (08.00-09.00) | 298 | 28 | 201 | 358 4.01° 1.62°
. 509:00-1000) | 18 | 185 1.39 3.25 | 3.07 1.86
C G (10:00-11:000 {179 2.26 A4 244 217 1.43
ST (IE00-12:00) | 211} 248 134 | 268 211 1.30 .
S8 (12:00-13:000 | 205 | 264 ! 131 | 274 1.88 * 1.32
S 9 (13:00-14:00y | 1.05 177 | LT - 166 L6 1.18
110 (14:00-15:00) 1.08: 1.75 116 1.62 1.80: .17
11 (15:00-16:00) 129 1.66 108 | 193 2.07 1oL
12 (16:00-17:00) | 117 [ 134 | 107 | 224 2.20 113
13 (17:00-18:.00) " | _ 1.41. 2.07 123 % 2927 | 257 110
14 (18:00-1900) | 1.60 2.50 ¢ 1.26° | 3.02 3.09 1.31
15 (19:00-20:00) 213" 1.80 | 096 | 296 335 1.54
16 (20.00-21.00) 1.6 1.23 0.96 . 3.67 3.85 * 1.39
V... COConcentration(ppm) .
Sampling time __ {Point=131 - 132 133 134 135 13G
1 (05:00-06:00) 109 1.06 L1y | R1z*p 1M 110 *
-2 (06:00-07:00) 1.67 166 { 158 | 158 | ~1.56 | 149
-3 (07:00.08:00) | - 2.95 274 279 | 278 3.12 246
4 (08:00-09:00) 3.09 270 | - 286 2.90 2.88 2.74.
5 (09:00-10.00) 217 | 215 | 203 1 197 | 217 1,95
6 (10:00-11:00) 2.35 235 | 205 { 197 | 219 1.85
7(11:00-12:00) | 265 | 239 S243 4 207 206 | 234
8(12:00-13:00) - | 251 241 225 1 1901 1.11 * 161
9 (13:00-14:00) | 1.68 168 | 160 | 107 | L4 1.11.
10 (14:00-15:00) | ~ 1.69*| 118 M| 137 L08* 1.07.
11 (15:00-16:00) | 1.39 120 | 126 | Li5*[ L4 | 098
12 (16:00-17:00) [ 1.37 | bd45. | o 1dr | 136G 124 1.08.
13 (17:00-18:00) 2.27 2,13 200 2.04 1.63 1.70
14 (18:00-19.00) | =~ 2.62 2:53 236 2.35 2.21 1.79
15 (19:00-20.00) L 2.08 200 220 1.89 .67 1.63
16 (20.00-21:00) 212 2.02 2.01 2.08 211 1.77

(Notes) -; Missed dala.
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Table 4.2.3-2 Average CO concentration of surface measurement points

a) Autumn (first measurement work)

(Total 13 points; 1-12 and 132)

4-121

CO Concentration (ppm)
Sampling time Oct. 8 | Oct. 10 Oct. 11 | Oct. 12 | Average
Tue Thu - Fri Sat

1(05:00-06:00) | 227 318 085 193 2,03
 2(06:0007:00) | 488 4d1| 19 448 ~ 3.67
3 (07:00-08:00) 513!  1.b9 194 ;A}-:Q_Z ~ b.67
4 (08:00-09: 00)__ 4.61 6.00| 252 - 462) 441
"5 (09:00-10:00) g0 418|230 293|328
6(10:00-11:00) | 300 389 224 ~ 213] 269
7 (11:00-12:00) 9.56| 262 - 216 215 237
8(12:00.13:00) | 220 ~ 245! 187 221 218
9 (13:00-14:00) ga2| 289 17| 215 207
10 (14:00.15:00) | 201 259 165 188 2.03
11 (15:00-16:00) } 2.14| 2.07 1.68] 205 1.98
- 12 (16:00-17:00) | 2.48) 2.63 1.84 2.57 2.36
13 (17:00-18:00) 368|390 3.9 3.16| 361
14 (18:00.19:00) | 523 484 631 463 - 525
15 (19:00-20:00) | 693|528/ ' 665 437 581
16 (20:00-21: 00) | 7.54 4.68 7.30 4,75 6.01
Avemge 3.77 3.86 2.87 3.35 3.46

: b) Winter (second measurement work)

G0 Concentlatlon (p])m) _ ]

Samplmg tlme | Feb. 22 Feb. 24 | IFeb,26 | Feb. 28 | Average

' 'Sat - Mon Wed - Pri
1 {05:00- OG OD) o160 2. 44 125 093] 155
~ 2(06:00-07:00) | 2. 10 .. 388 2700 113 % 45
3(07:0008:00) | 385 608 674 175 439
4 (08:00-09:00) _ 3321 535 455 189y 378
T 5(09:00-10:00) | 3.00]  3.14| 306 207 282
. 6(10:00-11:00y | 236 217} 3.39] 2.09 12,50
- 7(11:00-12:00) | - 1.86 195 435 211 257
"8 (12:00:13:000 | 192l 182 380 191f 236
9 (13:00-14:00) 190 1s6) . 1.82) . 163 1738
10 (14:00-15:00) | 1.84] 148 194 134 165
| 11 (15:00- 16 00) {1931 151 2 13 1.49] 1.75
12 (36:00-17:00) | . 2:.14| . 164 223 1521 188
_13 (17:00-18:00) | 257|227 285 - 163 233
14 (18:00-19:00) 2909 2s6| - 289 240 271
15 (19:00-20:00) | 269 270|239 . 301 _ 270
16 (20:00-21:00) 2.32 2.90 92.33 13.71 - 2.82
Average 2,40 2.71 2.26 1.91 2.50
(Note) Each data is average values of surface measurement points.,
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Pable 4.2.3-3  Background coneentrations of CO and HC

'Lastain Abad '

© Oet. 189G

Sampling point Date of CO cone 11C cone (j‘)me—)'

sanmipling {(ppm) - DH | NMHC - © THC |
NE-1 - Oel. 17'96 064 g0l o 2,01
NE-2(1) Oct. 1796 107 1.82 063 246
NE-2(2) Oct. 1796 ) 185 069 2.54
NE-3(1) Oct. 17°96 147 ber| o ossl abe
| NE-3(2) © Qel 1796 188, 065 2.53
SW-1 © QOct. 18'96 055 178 039
SW-2 Oct. 18°96 0.68 1.73 0.41 2.14
SW-3 Ocl. 1896 .59 LTS 036 2.11
Koohin = . © Oct. 1896 124 .

' 1.45

' <Exp] analion of_Sampliﬁg'pointé‘>

NE-1 : near Lake Latiyan -
NE-2: near Amiii Abad (near Zardband)

NI-3 - Ghochak

SW-1 : suburb of Shahriyar
SW-2 : subueb of Shahriyar
SW_-3 : suburb ('_)f Shahriyar

41323




2) HC
The HC concentration data are shown in Tables 4.2.3-4(1) - (6); i.e. Tables 4.2.3-4(1) - (2)
show the data for each day (=run) of the autumn measurement, and Tables 4.2.3-4(3) shows
the average data for each sampling point for the autumn measurement, and Tables 4.2.3-4(4) -
- (5 and (6) show those for the winter measurement. In {llese tab_los, the meaning of the
- mark of “*” is the same with CO; and the data which have two figures divided by /" ave the
“data of t-\ﬂfo continuous sampling. . Diurnal variation' of the CHs, NMHC  and T_HC
. concentration i.s shown in Fig. 4.2.3:3(1) - (10). “Fig. 4.2.3-3(1) - (5) show the results of -
- autumn measurement, 1) - (;i) showffhose for ééch day and (5) for a 4 day average. Fig
4.2.3-3(0) - (_10) show the same sets but for wintef. |
- In gencral, diurnal variations of NMHC and THC are similar to those of CO, though
CHjs shows an almost constant value. In the autumn mca.surement the NMHC and 'I‘HC
concenhatlons shnw two peaks in the mormng and in tho late evemng and sink hke a basm in
the daytimc. On the other hand, in the winter measmement variations of both NMI[C and :
THC are almost constant from mormng to late e_vc-.mng, and_both concentrations are low.
These concentrations are almost the same with thosé m’eﬂ&u‘ed in the autum n'dayl.ime." ._In
addition, the concentrations of Ciy in both measurement peuods are almost eqm] The
“difference between CHis and NMHC (THC) is supposed to be denved from. their ougms Clh ;
comes mm_nly from natural sources, while NMHC is produced not only by natural sources but
" also by huiman activitics like combustion of fossil fuels. | .
| In addition, the HC conecentration data in the Spring. measurement are shbwni n
Appendix £.2.3-B; the list and diurnal vaviation of HC are shown in Tables 4.3.2-B1(1) - (2)
and Fig. 1.3.2-B1(1) - (1), respectively. In general, the concentrations of NMHC and.THC in

spring are between those of autumn and Winter while the CH; COllcenh'at-iO:i is"al most same

with other two scasons.  Diurnal varmhons of the NMHC and THC concent:atlon in spnng o

are also snmlqr to those of CO in spnng, hlgh in thc- mox nmg and Iow in the day wzth a sma]l _

peak in the evening; though the CHy concentmhon is almost constant.
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3) NOx and SOz | _
NO: concentration data are shown in Tables 4.2.3- B(1) - (2) As mentioned in 3.4.2, NO

data are not available because of the troubles of NOx filters in both periods. Distribution of

NO: plotted on the map is shown in Fig. 4.2‘3-4(1) . (6); i.e. Fig 4.2.3-4(1) - (3} show the data

for the autumn measurement and (4) - (6) the ones for the winter nieaswrement. A cycle of B

‘sampling is about 24 hours, starting at 13 - 14k and endmg at ahout the same time on the

next day. It shou!d be notlced that the concentrations at pomt No 18 are higher than at the

" other pomts because this’ pomt is located very near a ‘crossroad.  (eénerally, the NO2

: _concentratlon in the center part of MO’I‘ is shghtly higher than that of the outsk:rts of MO'[‘

Daily vanatlon of the NOz concentratmn is shown in Fig. 4. 2 3. 5(1) (2). In general :

~ the concentration in autumn is higher I;han that in wmter in the same way with CO and HC.

\IOz vanatmns dependmg on the day of the week are not clear for both meqsurement periods.
In the autumn measurement sllght decrease i in the concentration durmg the weekend (from

-Thursday to Saturday) is seen. On the other hand in winter, the variation does not seem to

' depend on t‘ne day of the week.

'T‘he SOa concentratmn data are shown in Table 4.2.3-6. Distribution of S0. plotted on
the map is shown in Fig. 423 6(1) - (2) in the same style with Fig. 4.2.3-4, while 502

variation is shown in Fig. 4.2.3-7(1) - (2) in the same style with Fig. 4.2.3-5. In general, the

* 80 concentration in the center and a little southern part of MOT is barely higher than the

northern part for both periods. In contrast to other pollutants, the SO: concentration in

winter is }ii'gher than that in autumm. This tendency is similar to the result of the

monitoring station’s data analysis mentioned in 4.2.1.

Coinparison betwecn the NO; and SOz concentrations is shown in Fig. 4.2.3-8(1) - (2).

- Apiong these ﬁgules the NOz concenhatmn is the average value for the same periods with
- those used for 90;, ie. 3 days i m autumn and 4 d":ys in'winter. It is difficult to find out any
~relationship between NO:2 and SO: ThlS may be explained by 'the diffcrence in the way of
: plOdl!Cthl‘l of them; namel_v, SOz is the pumary pollutant orlgmated in: the combustmn of

fossil fuel, while NO: is a secondary pollutant produccd by oxidation of NO mamly emitted

from motor vehicles. Compqred to SOy, consequently, the NO2 concenlmtlon is more

changeable influenced by the distance from sources and by other pollutants, QSpecnally Os.
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In addition, the NO: concentiation data in the spring measurement are shown in
Appendix 4.2.3-C. NO data are uscless because of the same reason with the winter
measurenient mentioned above. S0: data have been incomiplete. In general, the NO:
concentration in spring is the same with that in autumn and higher than that in winter.
* And like in autumn, the NO: corcentration slightly decreases on the weekend, from Thursday

to Saturday.
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Table 4.2.3-5 (1) NO2 Concentration using passive sampler (1)

Avtumn (First measurement work) ~ unit=ppb

e idoysamplingdata o} Average

Point No.| Run0 | Runl | Run2 | Run3d | Rund | Runbd | RunG_ ( Run7 | Run0-7

N o108 |qom-10ri0 kroro-10n o1 10202 10103100 HR10A 410N 10151016 (1078 10016

ue-Wed | Wed-Thu | Thu-kri | Fri-Sat_| Sat-Sun | Sun-Mon | Mon Tue | ‘Tue-Wed '

T 52 g3 el a0 a8 41 T R v T

2 BT a1 BEE ar| 34 44 sl s a2

ta| er| sl 40| 0| sl a3p el 18
4 7| o ST I 1 BRI 52 5 - 4s| o as|

5| - 63 46 6 a3f 32 41 j0f w42

B 36 31 2 a2 29 3 37 s 36

7 s8| a1 a| 31| a7 47 39 3 42

8l s o sl g9 as 52 25 39 12

9 51 28 33 a3l 35 a7 23 34

Rt I 27 so|  s7| . sl a3l gl . 40

wloas| e ee| m| o stl o a2f 0 43 1 30

2y 22 27| . 18 20| =8| aof s a2 25

13| oAt aal 28 28 4 a| 88| 40 38

ul e B0l 33| sl = 50 11 13

15 46 51 27 30 42 3] a3l 39

i6 46 54 £y 31 16 4| 1 a7 14

17 64 50 39 3s| 52 13| 5 42 16

18] 1oty el - 86 45 56 61 12 50 59

9| ol e} s 0 36 | a7 83 31 36

o0 37 .. 28 8| sl oes| o s wel 9| 3

21 ss| ss| s8] a4 43 8] az| a3 15

22 3| 34 41 27 35 37 33 40 33

23 I 40 ar| . 30 37 24 37 24

24 65 60| 48] a0 45 49 A7 19 49

25 ssf 30 e sl % 23 12 35 26

96] sl sl 28| el as] 2 22 33 29

1l so| a1 o8 23| ss| sl a0 38 36

28 a7\ e8| s 19 35| 28 36 35 33

20 | 2 sl | zm| 29 20 25
30 S | 33 sof 21} 30| . 30

31 _ 39 31 40 43 50 42 a1

" Average 50 43 a3 31 37 38 37 39 a8
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{(Note) -; Missed data




Table 4.2.3-6 (2)° NO2 Concenlration using passive sampler (2)

Winter (Sccond measuroment work) L unit=ppb
-  day samplingdata Averago
Point No. | Run0 | Runt "Run2 | Run3 | Rund | Runs | Run6 | Run?7 ‘| Run 07
(2021-2123) | (2122.212%) (2123-2/‘2:4) (2/24.2/25) | (2/25-2/26) | (2/26-2/27) | (2/27-2/28) |- (2/28-34) | (321-3/1)
Fri-Sat’ éat-Sun | Sun-Mon Mu'n-'l‘.ue 'l‘ue-ch:i Wed-Thu { ThuFri | Fri-Sat _
Sl esy tey o B2l arf s0p 24l @y s8] a7
o) 2l s mel mf sl m| w2 s
3] el e asl sl s s o5 as| a2
Ry 31| e 89| ss| sl s e s a1
] INRERE-C) I U SRR Y IRT- 7 N3 SN Y IS -1 NN ° B
cel o est s er| ae) a2l 23| 8| 3] %
K 31 =0 os2| s s s | em
8 21 5] 2s]  oes| s a2 9| - 22| w2
of -~ as| sl w7 23| e 14 el 18
Coooo| el Cem| o oay o oes| a8l . om 28] 3| es|
3 8| 27| 40| . 80| - esy 33| 21| . d0f =3
[ owel e e e ol ca| sl 2| om
ol el ae| 29 2s] as| e 8| s3] m
14 24 17 s2{ 26 81| ety 28] om0 a7
5] %5 16 a0 33 a0 mf = sy o
16 35 21 35 ss|  wsel . sl - s3] sel. 44
17 31 30 42 35 36| o8 2l cas| o oa]
18 51 26 45 sol 4| o asl 0 e2]  a| a0
19 19 20|  s2] 28 o5 a8y a2 2| eef
cgol o oml o aof o aai o as| o oss| o sl 3| - 10| 13
21 35 20 35 33 a1 esl e2| . 8| 3
29 21 13| 25 24 33 7 8t - 29l @
23] 16 15 22| 20 35) | ul 22 9
21 29 1B 31 31 31 25 24 ||l - 29
25 25 10 i5 sl el ul o oa| o ow|
26 14 el 19| 19 22 | 2l ao] s
i R 14 0 sl w6l g0 a7l o
28 o2l caslo el sl o os| ] w2a] s8] m
%9 eof owpow| o ql ol ol ] a9 18
.80l el o asp sl a|  as| s T
31 30 2| ml 4 32| o8 28| 48 29
Averago 95 19 29 26 29 22 20 33 25

{Note) - ; Missed data
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